Energetic myocardial metabolism and oxidative stress: let's make them our friends in the fight against heart failure.
Heart failure (HF) is a syndrome causing a huge burden in morbidity and mortality worldwide. Current medical therapies for HF are aimed at suppressing the neurohormonal activation. However, novel therapies are needed for HF, independent of the neurohormonal axis, that can improve cardiac performance and prevent the progression of heart dysfunction. The modulation of cardiac metabolism may represent a new approach to the treatment of HF. The healthy heart converts chemical energy stored in fatty acids (FA) and glucose. Utilization of FA costs more oxygen per unit of ATP generated than glucose, and the heart gets 60-90% of its energy for oxidative phosphorylation from FA oxidation. The failing heart has been demonstrated to be metabolically abnormal, in both animal models and in patients, showing a shift toward an increased glucose uptake and utilization. The manipulation of myocardial substrate oxidation toward greater carbohydrate oxidation and less FA oxidation may improve ventricular performance and slow the progression of heart dysfunction. Impaired mitochondrial function and oxidative phosphorylation can reduce cardiac function by providing an insufficient supply of ATP to cardiomyocytes and by increasing myocardial oxidative stress. Although there are no effective stimulators of oxidative phosphorylation, several classes of drugs have been shown to open mitochondrial K(ATP) channels and, indirectly, to improve cardiac protection against oxidative stress. This article focuses on the energetic myocardial metabolism and oxidative status in the normal and failing heart, and briefly, it overviews the therapeutic potential strategies to improve cardiac energy and oxidative status in HF patients.